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atlrttwte infbrmalion and a map ^sodating a playback 
iiiTie point of the object wnih an address on the c^feal 
dn^c of a conponmt of the object to be played. The 
PGG inkMpiafi has^ c^ ^rmatioh Ihdudihg intbrri^- 
iidri about fj/pe of d^&C^ id^iit^caboh Mbrhiatibn. The 
ora# of the celi Mmnmdnh m PQQ infoitraOion dot^ 
responds to flid drder Ui ij^ th# db|^ are r^ed 
bade ~ ; " 



(57) An infbrmatiori recoidfaig mediuhii sUtt^e tbr 
<43tical ctecs such as DVD-RAlf is pnoimied for bite- 
grated nriknagment of data as objects hi cfifferent hinds 
of AV fcurmats. Ateo appar^ttus is f^ovided for cbta 
recording and playing to the mediunl The medBum 
stores mmgentent info r n i aU o h ihcKsfirig piogtartt 
diairii irforfnafion 0^ information} defiruhg ^ jfiay-^ 
biktk order of tfie objects* and dbject irrfbrniaifoh coli^ 
taintfiisl biforniation reieimnt to the objects, ttii dbfect 
infornialiQii has general iriformisttfon . of the db^ct 
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0)002] The present invenBon relates to reacte- 
Ua^vritaUe infonnaiton recording mec&m More specif* 
icafly, the preserrt fanMentkm reiatee to an b ifot i t iaU on 
reooitling mec&jm tor recording mutttoecSa da^. in dif-^ 
ferent idnds of formats such as movie image data, sfSi r^ 
pictoa dala and audlp.dilii; ^.#f^ 
ratw and replayMl ^ippii^^ 

2.RetatedArt 

'20 

[0003] Oei^ddprnenl'Gf phase d^ifige type cfisc 
DVD*RAM has increased recording capadtyr of a reiMrl- 
table optical disc from about 6§0 MB tb a tew OB. The 
DVD-RAM 18 now m^pBtifed to becon^ a mecQtim not 
oniyforconputersbutalsoarecordinc^)^^ 26 
for audJoAndeo O^srelnalter abbre^tfl^oas AV) techhol- 
. ogies In co n ib ina i ion with standardization of a cflitftal AV 
data cocSnqi %d0M0ua ceOed^MPPQ ^EG^ Ss^icnh 
caliy. the DVD-RAM is oqpeeiad <o replaoe maghetfc 
tape which has been a m^^AV recording medkmt 30 

pfVD-RAM9 

[0004} Adimcement m iiigivdensltsir recercTing 
technbioc^ for reMntable cpfoal discs in recent years ss 
has maidh^ ft possfeiici to store riot only computer data 
arvi aucfio data but also image dfi^ 
[POOq Ckmrentionaily, land and groove are formed 
on a signal reoofding surface of 4ie optical disc 
[0006] ^gnals used to k>e recorded only on the terxi 4o 
portion or in the groove porfcn. Later, land-group 
recorcfing meHiod was developed for recofduiB slgnals- 
bofii in the land portion and in the groove portion, prac** 
tically doubling ttie reooidihg densiV* ^ example, a 
techrdque disclosed In Japanese Patent Lald-Open 46 
PubOcation NO. 8-7282 Is wel known. 
[0007] Another of such techniques is OV (Constant 
Linear Velod^ recofdbig} method for improving record- 
trig derisity. Fiiorti tt^ iMiri^ 

developed arid now oonrn^rdafly practiced for simpli* so 
fied control In applicafion* Japanese Patent LAid-Open 
PubBcaBon Ma 7-9S873 a known example of this 
technique. 

[00O8] such deyelopnent In the optical dtec for 

Oreatar recordmg ccq^acfty, a tecf mol dglcal challenge is 55 
how to record AV data Indudbig image date» thereby 
achieving new perfofmances and functions ttiat have 
never been realized by pribr art AV apparatuses. 



I0O09I Thederaiopmemofthela^ 

table opScetf dtec b ebqxided to replace tiie coriven» 

tlonal iam fmsm W fBoMkii^^ >^ data, lha 

change from tape to disc wS bririg subslaritlai eta 

nrittefiL^^^ 

IPOIQI The biggest diange to be brought by the 

disc is tremendous Im piove mei i t in randqif; aboes§ 

capabSIV* If feq>e is to t>e aoceseed rah^ 

time ol file tape, whidf) Is i«yaRy a feiir mld^ 

must be takan Ihto i^cdlHii SUch an accese firne ts 

e pc trem ely slower than a seeji^fime fttfifch is shyter Attn 

afew tms of miffisecond.}fi(^ tfie c(;^Ciiihc. IHja. i^a 

practical sensOr the tape cannot t^ a mndom access 

medkm ^ 

put] . $|ii^asi|pje^n^^ 

can realize dbfrflbuted* recortgng of AV 
data in the opfical cBsc, whiph was not pbssWe «^ the 
conventional tape mec&vn. - 

{0012] Refenring now to tfie attached drav^rigfi^F^ 

1 isabtodcdiacpmcrfeJiVD^Q^^ 

drive unit oorrprteee an opticaf ptdkup 11 for reacfthg 

data stored In a [A^RAM disc 100, an ECCpofgr Corf 

reefing Qod^} p coc l essp r 1& a (IMb^iadK bufflf 18. a 

swiid) 14 tor seiecfiqB btibmmise^ 

from file trade bultaf fs. an enoocleri5. and adecoder 

ia . ■ 

tPOIS]' As showri In the figure, ttie DVD-RAM disc 
100 uses ohesectiorO 8ediN'«2KB)^asm£ilesttinS 
ofcfBlarecoid&ig,anddneECCbiocic(i ECCbtoci(«16 
sectors) Is used as a uiUt for enor o on e cU ng ope w fip n 
performed by the ECC processor 12^ . - 

(0014 Thetn»GktHiffer13*sabufferfdr6t»^ 
data at a variabto bft rate to reoQid AV data efiMM^ H 
tie DVa)-RAM cfise 100. Specfiiciail^ readhriglMftlrig^ 
the DVD^^AM 100 b pisrfipnhed at a fbM rmtf t^i 
whoreas ttieUt iate (Vb) (rf AV ctada is vairiedaodd^^^ 
to oo m ple3% of contents (e.g. ah iiiiage for video d^)r 
Ihe buffet 1 3 absorbs diffteenoe tMiMk these tm bit. 
rates. When the AVd^ ham effaced bit rm 
a video CPi then the triack ixifier 13 Is nbt requto^ 
[POiq fifiiistracictxiffer13isusedrnaeeffec8vefy. 
distdbutecl recordlhg of AV data m the disc 100 
becomes possble. This wil be descrbed more specific 
cdlly here below, referdhg to RgsL 2Aand 2& 
[pOIOi Ft(^2Alsadlagrcmshov^gackir 
on the discL Accenting to Fig. 2A, A"/ cfefia Is stored In a 
distributed mannec^ i.a in a confnri£io(is wrai [a1» a21 
and 01 andher confihuouS area 
file AV tUSSi can be replayed oonti^uious^ suppling 
data stored in the buffer 13 to the decoder pcrtion 16 
wfifle seek Is being made from point a2 to point a3. 
sHuafion Is shown in Fig. 2B. 

[POIT] The AV data starting firom the tocational are 
read, and thm entered to ttie track buffer i 3 from t^ 
tl,. upon wtnch tone the track buffer 13 begins to output 
file data. ThiiSk ttte buffv 13 aocumulate data at e rate 
equal to the d ifle i e nc e Qfy, -ybl tjetwean fiie Input rate 
(VieQ to file buffet 1 3 and tfi^ odlpult liia (Vb) from fiie 



3 



bUH&r this ^liiafidh cmfimies iatSi rdrf0\^ 
reaves a2 represented by a fine pcM 12. wMch 
fine tfie amount of data in the buffer 13 has aeetirnii- 
fated to amount B(t29. From tirne 12 to time 13, iffito the 
data pidcyp o perati oii is resumed from the area starfing s 

at aS, tfie amount of data B(t2) stored b) ttie track txrffer 
13 is bo*rig consumed in Older to 
ayppfied with data. 

[CXnq (h other words, when the anrniitl of diai^ 
Qal, aSJ^ read before the seeldng greater 0^ a cer- iO 
tain voliime, then the AV data can be dDritthuously sup*" 
pEed without bei^^ 

iOOl^ . Theabovides^f^bnfeforrea 
. from tfie DVD-RAM, La for a ptay back c^^srtttton, the 
same goes wtfi writing data fa) me Dvb-RAh4. La m k ts 
recpfifih^ operaforL. 

PM2iq As described abdv«» wtti the PVD-RAM. 
coritiriuoiis replaying/^e(X>^ is p6ssi>fe weti if AV 
data IS stored in tiie cfistributed ittaiin^, lon^ as tHe 
arrount of data oh each <x»ifniu6u6 record is gre^ 
than si corlaih votunie. 

[00211 fal order to enhahceaci^aintagdsd^^^ 
c^iadt/reborcffing metfum. La ON^^ 
versa! Dbc FbrmaQ fie system i^ used hi tiie DVD-RAI^^ 
as shown oi Fig. 3 to aRoi^ access to ir«e disc fay U8ih§ a 25 
PC. U)F infbrmaition is recorded ih nMjriild'' iraa df tff^ 
cfiagranl Detaits of the UDF fDe system ^ disabsed'iH 
tfie Dec Fbrmat^ 

(Prior-aln AV eqi^pmenQ 30 

[0022] Next deiscnp^h will be itikde for piffor aft 
Ay equ^mimt oohvmxniy Used rrariy users. . 
, [0023] Fijijw 4 B a diagram showing reialfohsli^^ 
. aimng cohventiohai AV ec|p as 
For ebcanpfe, if a user waiits t& «tat6h a video pro-am, 
videocaseetie rirtijst be loaded 'inito a Vti^ ahd[ the 
progpm fmist be viewed iming a TV set If the user 
wants to listen to naisia then a CD rhustbe Idaded into 
a CD iirfay^ or CD rBdioK»ssette pli^, and the pro- 
gram must be fisteried flvoMDh a speaker systiem or 
^ through headiphonea SpecTicailJr, accortfing to the con^ 
veiifionai AV system, each format (video or aucBb) is 
. paired with a con-espohdlhg medluri^ respecfilveljL 
[0024] For this reason, each fims when Ifeiar^g or 
watching a program, the us^ mUst select ah apprcf)iri- 
ate medium and charge bnei fi| aho^er AV equ^mefit 
^proprifrte 1$ the rhediufa this ie incprwehiem 
theiiser^'view^^ . ' 
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[0025] Meanwhile* eUong wiifi rec^ popuiariz^h 
of digital fechnofbgy/ a 5v& videddisc was Mrodiiced 
as package software, whereas satellhe digital broadcast ss 
was introduced in the Ijroadcasting Iridtistry. tfibse 
developrhehfe are bacl«l fciy digrial tiechh^jiogy innova- 
tion, espedalfy by MPEG as an ir ' 



stahdardL 

10026] 5^ a diagram showmg MPEG streaira 

u^ In the DVD videodisc and the »teifte di^ 
brpadc^ mention«i abova The MPEQ stan(tard has a 
hierarchy structure as stown In Fig. 5. An inportant 
pdif^ to rtole here Is that the MPBQ stream eventual 
used tsjf ah ajppiica&m in the package medium ^usAi as 
We DVD videddisc b dSffefent fitm fhe MPE(S stream in 
the cbrrammicafioh mecfium such as the sati&ite d^al 
broadcasfihg. The fomier Is caOed "MPEQ pt^fpm^ 
^it^rrC. In which date trtffisfer is'made by We urA of 
pack rt^ectffig the sbe of a sectdr (2048 fayi^ in Dvb 
video cfiec) as the t^nit of recording tn the package soft- 
wafa cm ttile other han4 0ie latter is caOed *MPEQ 
bahs|>M sr^^ bit which tfie unit df data ^ans^ a 
TS packet havthp a of 188 byiteai, reflect the 
appncaliw to Am (A^hchmfotis triinslbr Model sy^ 

[3027] The MPEQ eoqpiected tb efinwiate bofcieft 
between diiferem AV nieda. as a iini^rsai (ibcBr«| 
nddgy of image sispr^ and digital dEdi^ However, 
becd»#df cSicfi ctiftdiinces as descrftied above, 
there Is not yet any AV equq3ment or ni^ie c&triabfe of 
handling t>o^ p&tk^ itiedi and c^hmuni^^ 
media. \. 

(Chahg^Shck^ 

I!Qi02C^ Inbrodiicibfi of the laige DVl>^i=UM 
Is a step forward to eSrrilriatioh of flie 
users feel in cpnventfor^ AV equipment As described 
earner) the D\^RAM incorponated with the UFt:^ fie 
system is aqcessflbie trom the PC. By using different 
pieces of appficaiSon softwaffisi oh ihe PC. it h5 now pbs- 
sik^e to pfay varieties tA cbht^nts such as ykieo; s^l^ 
tii-e and audb programs oh a a'ngie piece of 
equipment i.a the Pa 

As sftdwrt in Fijj, 6, th^ user cah mdVii a ttir- 
mr witfi a nibuse drifo a fi^ dispiayed oh a ^een, and 
then double-citck (or slngle-cGd^ to replay contents of 
the file suc^ a mo^e cfsplayed in left^tc^ area of the 
screen. , ^ ' ^ . ' ' 

[0030] Such a bonvenience becomes pdsfi&ie k^ 
ooml^naBdh of flexikd% offered by the PC and l^e 
storage capacity offered by the DVD-RAM. 
[0031] Backed by Increasbg popularly of the PC in 
rec^ years a mimbier of different AV data can now be 
handled fatfrfy simply ori ttie PC as shown in Fig. 6. 
Howevers even though number of PC users k expected 
to increasa tiie pcpufarity and easiness of operation of 
the PC are not so h^ and siripie as thoise of the home 
TVorhmievideosy^enrs. ' 
[0032] Ristherofc^eanctt^ectofAepresem^ 
tipn to soivB tfie following problerns IdenWied as hurdles 
to pptimuni performaiice of the ioptlcai dfecs such as the 
DVe-RAM, as an AV recording mediurn of the next geiV 
eiratibh. - 

tfi>im A wofici tb'te nSlmi W^ oim reorder 
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would be a world in whfcii the user can freel/ han^ 
Went fiormalB and contarte ifi<^^ 
lerenGee. by using aainG|l« medhm on 
AV equ^imM as shown in Fi0. 7. 
1003^ Fig*98hdweaneKanpleof aimnuuee^ $ 
ihe 0(0) reporter* AooonSng to ffte menu, tto 
s^ect from 1) "The i=brelon Movie IheateT recondad 
from aalefito difi^ bro a d cast& i g . 2) Tlie Morning 
Dran[a Series, 3) "Tbe Worid Cup Rnafa" each 
raopided fioai oonvenltonal terrestrial broadcasfinft io 
and^aBleeihovendiiabedtomaCPkonaWBcreen ' 
withput carlr^ idboirt the 01^^ 
irig'^)nfnat 

[d|C@^ The biggetit problem in dSMrioplig such 9 
bvbrecpitiera8ai)omiBhowfe.n^^ is 
AV date and airaems of in^ 

sary if only a IbAsd number of exfeting tbrai^ 
be IwKiect Howwar^ a maniB^c^ metiod capable of 
handQnan9ton||fanun^<^^ 20 
new fio^rmata tp be htrpduced Ini the Igture haa 
dwekapecl In oicler to raaRn, tie abbi^sHiient|gnRl 
worid Qf EA/D repQider^ 

VSWi ec^ certain c Weie i iu e between a firtyriBi 

user Merface and ttoralncorf^^ 25 
uniformly handling tfie d OTe ien l AV etareams may create 
a certain leifef of inconvenience aimflar to th(^ fagpi^ 
fence described for the prior-ert SpedMtr. tfi^ user 
may ham to pisribrm dWsrent ppfraHon dependpr^ 
upon the oonlpriia or ibniiaL ' ' 30 

10038] The preaent livenfon is made to soh/e the 
above problenri and it Is therefiDire an olpject of the ^ 
present bwenfi^ to prtMde an N br mati o n reconftig 
medium capable of uifbrmly hancOihg dMbrent Idnde of 
AV atreama. arid to provide a reoordbig apparettus and 9 
piay^ appa r a t ua for eajjd InfermaiiQn reoordbg 
rfiadnim. -40 
IP039] ha first aspect of tfie invention^ an infbmria- 
tion recofdng medium is provided ibr reobrdbig objects 
which indude at least orie of image data and audio Cbda. 
The reconDng mecfium stores obiact infprmafion and 
pi^backoontrol information. 46 
IP040] Tim ot){ect ln fo n na tl on includes identiflcatfon 
infomiatiQn and map IMbrmafion for each object Tlie 
tde ntTCTti on Mormafion identSes the object the map 
In for ma t io n associates a piqrback time of the object 
wi#i alb(^«ldre88(oracidre8Sona(fiBc)of aconv so 
pohent of ttia ofa|ect on ttie medhmt The component is 
rilc^ back at tfie playtiack ftna. 
IDM1] The plaiiteckconird Infornutfk^ Includes at 
least one of eel I p lD tmalfon In a predetermined order. 
The c^ i iiiui» Hili &ii oontakis type tnformatipa idanfifi- 
caf on infaii T wtl Qft end pi^tapH secfidn mlbnnafion. 
The type Mmria&n Mto^ 
Idc niii c aliQ n hfom^^ idenVies tfie object The pfay^ 



asacaqfififiwhlchtfije 



back s e cft y t i iiiibrHMitfon i 
object is tseingptayedl 

, The order of ceUiirtfbrrnatldhifitfm j^^ 
control intaniaBui incfcates fiia order in MiUi the 
qi^ede ai^ieo^ed by raspecMe oeR Mormaiiisn are 

PNMS] Inaseodhda^ec^olttieihveraioiia^ 
ratue for reconing data to tfie inlbrmafion recoixBhg 
mocftim ooniprises a unif for receivirv 
poet stream from eidWratf eqi^ama^ 
tfie "random.accessjncficator from tfie received 
IM^EQ transport stream and a uA for generafirig an 
aopess pobit Monnafion be^ed 00 tfito read 
'latictomjioceeejndlcatof*'^ 
(MM4I in a third aspect of tfie in/ention, an 
tue for recording data to the infbnrnatfon recording 
medium con yr^ a untf for reocitdin^ type i nio rmaliu r i 
and tfie type i nl Mina U an IndfoaHng 9 kind of cl^ect lb 
tfie. pb^fback sacHbn infDniiaSon^ 
Wiksi inafoirtfiaspectoftfielnmitfoaanfip^^ 
tM for reacftig data from the informaflort recording 
medMnc « ii pU»eh a pk*iy upt for reacl^ 
object reoQided in tfie reoprdtng nieAjm. a pliira% of 
dwopdinfi unRa for deoocfing tfie data of tt«e dsject 
aocoRSng to tfie i#id of the dbjecti; a sdedftig uf« fbr 
selecfinpi pne of tfie decodhg units for pta^te^ 
tfonandacQiliroinr^ 

fon of lite object apecffied in tfie ot^ject inlbnriiatfe^ 
oonliollihg tfie edecfing uriRa to select one of tfie decqd* 
ing units aocoiding to tfie read type l ife t i T ialh M i - 
IP04Q Inaf9tfiaspedof«ieirwer^on»amethodfor 
reooiding data to the l i i tar i iBg oii recorcing medkm 
comprises tfie Cftepe of receiving an MFEQ trarisport 
dream from extamal equ^mmt reeding tfie 
"random^access^bxicator ftom tfie received MPEQ 
transporf sbream and genemtfng an cicoess point bfor* 
mafion based on tfie read *raiidoriuaPc?a66jM 
tOMTl to a sixtfi aspect of tfie Inventk^ a^^ 
far reprodUdrxi data from tfie Infbrmatton reooittfrig 
mediunv opnvirises the step^ of readfrig (U objed data 
from tfie reooidirHI medtoni reacihg out tfie type inbr^ 
mafion of tfie pla^^badc contfof btforni^^ 
ing medium, and decoding tfie read object data 
aocoftftig to tfte read ^fpe tofbrmaSoa 
[p04q The recording med^ according to tfie 
preseminyentloh makes posstole not on^ to 
also to toteigral^ manage; (iflerpnt AY fofmals on «ie> 
samedt6G,fherefaymaMrigp06si)leto manege avari^ 
of ot>}ect8 each recorded in a different ^pnot 09 on^ 
recordfrig medium^ * . ' 

{O04q The apparatus and metfiod for recbrdiiig 
aocotdirig to tfie present fnvenison nakes possUe to 
create and recoid tfie type infbnnaitfon for indcatfng tfie 
IM of obiects to berecordect tfierdsy msOK^ 

tp embodsf tfia above opticd else Gonpaflble 
ly of AV formats. \ . . 



elyofi 
{0050] 
aocordvig 



trw apparalus and iri^hod for repradMc^tg 
tfe fhB pmmt inranfionf males, gbssfeto to 
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decQcfB diatia of rea^ cbieU In the extemial ecpi^m^ 
etfen the pi^na appafahs does not We thd c^p^ 
Hy to decode fhada^ of 4)9 read ol^^ . - 

BRIEF bESCRIPTWSN QF THE DRAWINGS 5 

Rg. 1 is a i3lodc cffi^aiBrf). of a 
recofder. w 
Fig. 2A fs a diagrarn . shoyving addr^ space taH a 

" Fig. 2B Is a diagram 6howa% data acoffi^^ 
ktiBpk buffer. 

Bg^SteadiagramsHoMrifigafOest^^ fs 
afBaQfStenn; 

F^/ 4 te a diagram showmg relafionsfi^ arri^ 
dmrerit kinds of prrar aft AV equ^pmertt and 
spondShg mscfia. 

.Fv> 5 Is a cBagram showing an MPEGi progranri io. 
streanl and ain Mp£Q transpbit 
F^. 6 Is an B&strafion of a PC screen wH^ attf AV 
data tfe be&ig accessed on the PC. 
^ . Fig, 7 b a diagram shoVi^ng ret^^ 

atedt3]^ a DVD recorder a^n^ 2s 
equlj3|ftient 
. Figj. 8 1^ an exanpiie of 9 sele^^ 
.th6 DVD recoideri . 

^F^.9A^a(&^;^annshbv^ . 
. anAVffeiufi9acft^eclpifyb^ 30 
, DVD-^Knylcfe& 

1^. Sil is a iiB^^nm 

dfea " 
! Fig. 10 is a dafi^am shbwihg relab'brish^ among . 

an object, object gribrmafon and POD i n forni a i i on. 55 
. F^. 1 1 is a ctegrain showing mariagenriMi Infernia- 

tidn derived from tl^e obfect infonfofidi W each 

sireanf. 

Fig. 1 2 isa dagram diowfng rtf dfor«fiq3S arhbr^a* 
irloyie object (MVOB), movie object lnfbnt«tfbn 40 
, (I^^VOBI), and PGG Informatbn (PQCO^ ' 
Rgs: 13^ 13B, 13C. 13ft 13E and 13F are dia- 
grams descrying a time map according to the 
present inven^pn.. 

Figs. I4A, i4i^ 14C and 140 are diagrains eajbh of 46 
which shows each stage of the MPEG transpbiPt 
stream. 

Fig. 1 5 is a dagram showing relatiohsh^ b^eeh 
an audio object (AOS), audio ob|ect infomiation 
(AOBO ard PQC infbrmafoni (PGGI). so 
Rg. 1 6 is a dagram showb^ risUdionshipi anrbng a 
still picture object (S^VOBS). stiO picture objk^ 
mfbrmat'on (S_VOBS}^ and PGC infbrrhadbh 
JPGCD.. 

Rg. 1 7 is a dagrarn descr&lhg management iVifeif- 55 
meibdninaDV^ 
FTg; l&.is aUodcdatgmmc^ 
ing to thi prcisehl i7ii^r4b& 



Rg^ 19 a bbck dagram of the recdrder 

GtoORfhg to the prdsertt im^^ 

F^ 20 a BlQcKdiqjvsM of a 

repnxftiichg i«)pard^ a^^gnSiiil the present 

ihvenSbii. 

DETAIl^^DESiEWPTIpS TOg Pfi^FfeSHgO 
^EidDiMENtS 

IPOS^ ViTfth refer Gh(^ fb 6ie acconpariybig 

detsdf ed descrfpiiofi wil be made fd^ 
a dyC! recorder, ancf a DVD pfayer as preferred miibd' 
iments of tiie preserit invention. 

(Logic Stmdure of Data oh DVD^ 

posq the DV&-RAM accordirq to tfie jn^esent 
invention makes possUe to reooid arid manage irtte- 
grafl/ AV data and AV streams erf mari/ different kinds of 
formats on a single disc. TMs ^ov(« ft id reicdrd oh a 
single disc AV streams of dfferent fomnate Indudng a 
terrestrial t>r6adcastlng TV program, a dgitaf bitrndcabt- 
ihg TV prdgram transiinitted to ffie MPE3 trariqi)b^ 
stream ferrnai a video Glrem 
camera, a sbt picture taken t^a cfigltal stiH caiii^ ^ 
video d^ coded in tfie MPEG prpgrarii sfreah\ and so 
on Further, t)ed£rtarecpidedihtfieDVD-R^ 
pl^red in a ^eh sec^ehca For tfii^ purjpbise, ^ Wiy 
RAM accordmg to the presem ftivention is pro^ 
mans^iemaif iritornra^ 
withbui d^3«tfidrHi on tfie types of 
drAVstreamsw 

pi054] . Rrsi stmcture of the da^ rec^^ 
DyD^MM aocprc&« to the preserl ilA^bn is 
descrbed witii rderenrce to Figs. 9A and 9& A d^fiam 
in Ftgl 9A Is ai data sbrtKlure of a DVD*RAM disc lB3^ 
wfiich caih be seen by ai fSe systerti Rg. 9B shbM^ 
structure of a physical sector in the disc 100. 
lOosq Asshbwnlhth&figurepafBstpbf^ohGtftfi^ 
physical sector a leaden area 31 whi^ sl^es ther^ 
staridard s^nais necessary tor stat>iQ2ihg servo mecha^ 
nisiti, id^itTicafioh stgMs tor differehllaiir% fidm dthe^ 
mediu and iso on The lead^th area 31 is foOowdd tiy a 
data area S@ vMch stores logic^y avalbbl e dafcEL A ^ 
pbr&m is a tead^ut area 35 stewing dgrials ^inilcir to 
ttiose in theiead4n area 31. 
[0056] A front portion of the data drea 33 stores 
with volume Irifonhaiioh which is rnahagofieril iiiformih 
tidn fbr the fSe systont Sirice the fUe sysiern is a knoim 
technique^ rib details WiD be described herein. 
[00571 The fib system (Edidwst^^^ 
100 to be handled as drectories and files as sKowii to 
Rg. 9A. As UiiderBtobd frbifti R^. 9A, all the data harv 
died by the DViS recorder is managed urder VtbEO_,RT 
dlrecti^OTimediateV^ ROKTrdrebtp^^ 
[0058] Tlie DVD recbidef abcbnSr^ 
effiibodn^ two kinds dtftfe^ Lei AVfBes cbiv 

tabling audtohvicTed dataL (AV dit^» arid rraiWil^ehient 
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MbmiBRon files C Qi it ai r J ii g W or mBtfl on for mane^ i g 
the AVfle^ Acaxiiftqi to flie e»n|4e shoi^in Ra 9A» 
the manaQsilient Normaficn ^e ie fiSeaffiecf as 
n^OHUrt l^<r, wifmws ttid ^ fllbi kiciixle « file 
'M-VOBLVber whtdi contains nripite cfefa, « 
"D^VOaVDB- which contains Image data torn digilai 

^ so on. Each of these ffles wflf be delete 

beidw. ^ 

[OOsq t should be noted here that acoontftig to th€r ro 

present embocfiment, each AV streaqri is dafiiied aa an 

object ("Qbjscro. Spedficany; thb ofaiecte meif indide a 

variety of ^ fitrean» six^ as MPE0 pr^^ 

MPEQ transport stream, audb CEtrtenv £10 

and so on. Each qI these AV streams is atsstrectid as is 

the object so that tfie managemeitt iiifcM'inalibn of these 

AY streams can be defined W Gt]{M4 irtfdvmafbti 

COI^ecl 0 of a univefstd Iq^^ 

(Managenrieiit fc ilbr maflo r^t 20 

PX)6Q1 Rrst, the managenmit I nfbr ma flon wO be 
descrftied iBfanfcig Id Fig. 10* Hie management Inbr* 
mation has obfect tn t b rm afj o n 80 for managemeni of 
recpitfing locations of tfie object and itttilbiite thereof^ 2s ■ 
and program chain i n f or ma t io n (PQC jnM u Mdl u O 5Q 
and 70 which dMns'pifiQfback sequence^ pi^^back tbna 
and SQ on for data to tie played badk from the OV/D- 
RAKl 

[POSI] The abcye-described abstraction Eb possible 30 
for tN AV streanis because the AV streams have ftafie 
attribute and other elements in common. aBiongh each 
of the different formats has csrtaih differences from the. 
otfi^s. AV streams luMrig a common format are^pred 
Inasame AVfilein1heord«rof reoorcing. as 
ID662I 11ieot){ect|ifonrnation(04BClQ^ 
general Mbmialion about the otsfect (Ofaied GQ 80a, 
attribute inftfrnation of the otsject (Attrttute Q 80b. and 
an access map 80c for oonverfing the oblect playback 
time into addresses on tfie cfisa 40 
IP063| The access map 80c is necessary l>eoiuse 
the AV stream geneiaily has two standsrdSb Le. a time 
domain and a dida (blriary digit str^ 
not tave perfect correlaiion with each other. Rx* exam« 
pie, in a video stream coded bjfMPEQ^ video which ie 4^ 
new an international standaid of tfie video stream, use 
of variable t)ft rate (a method in wMch the iDit rate is 
changed dispBndinQ on tfie level of com|rfexf^ of an 
ftnaQe) is bocomfang a mainstream. Acconfng to fhte 
method, tliere is no proportenal retationstifp between so 
the anriountof data from tfie t^eginnir^ and the accurnu^ 
lated lengtfi of pICQd^ack fime, and ttisrelore nmdom 
accessing carviol be performed based on the 6|ie Eods. 
in order to soh^e tfiis pnsliiemL tfie obfect inlbi iiialiGn 80 
has tie access map 80c for c on ve r sio n bMveen the ai 
time a)ds and the data Otxnary digit ^rfaig} axtt. As w9 
t>e described later, one obj[ect oomprtees a pluripdi^ of 
oi^l^ unte (VOBU)» and tKarefpre tt^^ 



has date ttni oorrelBteB or efe socf afte the tfcne retftofi^ 
viMi Ae i^Uress re^^ 

[0064 tjie PQC ttTt ori nMo n 50, iO are the fribam- 
tion for controOng tie playback of the <44ect Le, in^ 
data and audiddaia. The PGC ti ift H ii iaiiui 1 50, lb repiire^ 
sent a unit of data to be pisyed back when the DVD 
pis^ pic^ conBnuously data back Specffically, eadi 
of the PGC informafion 50, 70 indioBles an object to be 
refttvedi ahd a playback stttiiyence 
and 63. Each of cells 80, 61, 62 and 63 incf caiee any 
pliQfiMCk section Gtf this psu1i6t^ ThaceUieo, 
61.^ wa be descrtoed later tn more detaH The PQC 
Informafion oomprisee tiwb kfrfd^ of MormaHofi con^'ito* 
Ing an original PQC kdbrmatfon 50 and a user dirtied 
PGC i iiforii l ali bn 70, Tfie otIg^ PQC Informatoh SO is 
au foma fcally generated by tfie DVD reodnder 
recpid&ng the db|ecl so thatall of th« recorded o^eda 
are induded On ttie oftier hand, wHh the unir-dsflied 
p6c tnbm iali u n io, the user isan fireely define 9ie pby- 
t)ack sequence. The PQC iti fof Mudi a i i 50 and 70 have 
the same structure and function dif6flng only farfthet. the 
user-definad PCK) iniormatiofi 70 
Ihus. descrt>0on in kirther delafl wfl be nfe^a oplf for 
tfieoriflfrial PQG ipf or niaCo n SO. . • . - • 

JiOBSl As shown in Fig: 10, the orifi^ F»QC irilor- 
mafion 50 bidudes at lease one of the cat Infomiaffoh. 
Ihe ceR infofiratkin. 80 spiBdOm an obfect to be 
rsiilE^ed, and a repliay secSoii of the ob^ GeheraOy, 
the IfKaC informal r^cqidls a plu^ pdfe in a 
certain sequence^ tihlpi recdrdfri^ seiiu^^ of tfie ceO 
ffiformafibn in the PQC tniorma^on 50 hcibgitBS the ' 
secjpenoe Iri. wftiich the ot j e clg spepflled toi resjiieollve 
cells are replflyed. 

[00€^ Each cell, the cen 6Q for exanrrfe^ indudte 
^>e infpitnatioh C^ype^ 6^^ 
dbfect sp^dfied, an object Idenli fi c a l teq (Object ID) 66b 
wfiiph idenSliee the obfect, etarflhd poe f Bbn infiopiii'iafipn 
rS^ut) 60c on the tfaiie axis of the obfect. and endino 
position irAxmafion CBkH OOe on the firtie axis in the 
dt^jKt ' ' ' 

19067] ytOien ttie data is repla^ the (^M^^ 
tion 60 in tfie I'GG informaSoh 50 it iBed out suocee* 
sively* so that the object specffied by the ce| is re^cyed 
by successively playhg portions of tf^ object repre- 
sented bff pB pb^jback secfioriis S|^c9f eid b^tes{>ective 
cells* ' - •• . ' / " " 

{SubcittBsee of the Obfect Ipfbr m a tf l p ri) 

[0068] In Older for tfie sbsliactM db^ 
to l>e appSed to an actual AV stream, a ooncrefizatlon 
must be provided. This priridpld may be understood 
easBy as tfie das6 concept employed ki an object-dri- 
ented modeL More speciflcaly, mfeistancftrig wll 
t>ecGims easier ft the obfect MonnaBon is centered as 
a suiter-class, and more cmcrete strtidui^ xf oEded for 
eadi of ttie,AX.sb»ara^ are cortsidlerdd as sub^sees. 
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100691 Aobmfing to tfie present eittibcilnn^ as 
^ham 01 Rq. 11, the oblectinforniafton has eubcteisses 
delhed B8 amovfe8td)^Bb8» a 6^ pbture etbctess^ an 
audto subdass, and a cfigitaf broEytaast gubcias& Spa* 
cillcaly, felloivihg subclasses are dtflrled as concise $ 
.infonnafion: Movie object Mbrifnalibh (MlVDBI) 
defined as 0ie object firfbnrnafon for video data On 
MpEQ program stream). Oigftal video ob|ect Infomia- 
tion (DjVDBI) is denned as the ciject Ihfbnntf on for 
digital bnoadcasKno(hMPBQtian4>M 
object In fon nafio n (AOBQ defhed as the c^ect intbr- 
. mafion fty aucfo» and sbO pfcfure video ob|tet informer 
tion (S_V6Eii) is defbied as the object brfontiafion for 
sfiD |:^cture$. Each of the above wiD be desicrbed here 
befavit V . 15 
lOOTig irhfil movie bisect thfofmaaibh 812 ondudes 
MPEQ jprogiam stirearh g^heial ihfoiiiifiSbh 
(MVOBjSQ tasL, movie object stream rnfbriiidfvon 
(MJ/OBJ5TI) 82b, aixl a Tm^ 
tOOni The general friformia^c^ (MLVOBlGI) 82a so 
Includes movie ofcjed Idendlbalbn informatlbn 
(M.VOEL1DX moii^e ot|^ , redbitShg Halite 
(M-VOB_BEb JTK^. rtfovie ot|act s£u1ihg fihne ihfonna- 
tiqn (M Ji^B_V_S>7W), and mdi^ 
. irtfohmatito (M_VOB_V^ * . ' . ^ 

[0072] The movfe object stream irifoirmafioh 
(M_VOBL^ 82b includes video stream infonraiion 
OLAITg hiv&ig oddmi attributos of ttie v^dk^ slre^ 
the rtjxtSs&t of aiicfio sfaream^ (ASt^NsX ard aucfio 
. stream bilbnnafioh 36 
the aucfib stream. 

[0073] the TmEV^i 82c Includes a ieadtf^ addi^ 
the movid obitet Ih thoi AV file. pisQHback time 
^BU_PB_71VI) and data size (VOBU.S2) of eadi of 
the nvyyie object units (VOBU). The movie object uhft a? 
■ (VOBl^ is the srhafiest unit to be accessed fri thie itibvie 
object (M_VOB)/afKl wip 1?^ 
[00741 The dijgiltal broadcast objed infortnaifoh 
(D^VDBO 86 incfudes MPEQ trare^ort ^eam g^^al 
infbrmatioh (D^VOB.Ql) 86a. streani infbrmatibh 46 
(D.VOB_.St1) 86b. and a T map 86a 
[007SI. the general ififormatlbn of ttiie digital broad- 
castihil object (D_VDBJ3^ 86a includes digrtal broad- 
c^sfir^ cblect iden&icatiai hfoiration P.>^I3LID). . 
digital broadcastihg object recording time 45 
(PJ/OB_REC_TM), digital broadcaisting object startihg 
tihne inforirodion (D_VOB_V_S_PTt^. ami dlgiy 
broadcasfihg object encfirtg time irrforfnatibn 
(D^VOB.VLE PTNO. 

[0076] The digHal video otDgect striaa^ so 
P_VOBL8Tif includes Iriformafion (PROVIDER^INF) 
which contains addrttonal tnformatibn provided in the 
digrtal broadcastihg. the T rriap 86c includes a leading 
address of the dgltal b^castfhg ob|ect (D.VOB) In 
the AV fOel playback time fVOBU_PBLTM} and d^ 65 
SKO (SAOBU.^ for eac^ object imtt (VOBU). 
[0077] The audio (^ject informatics (AOBi) 8|. 
iridudes aiidib Sffeam 'g^neF^ irifenhafic^ (AbB_6$ 



88a, sfi^eam Information (AOB_StO 88b, and a Tmm 
88a The audb stream gerierat infomnalion (AOBjao 
88a includes aiidio object Uentificaftsiri l iil bri ii tSol i 
(AOBJp), audto object recording . tmd 
(AOB_RECJfM), audio ciq'ect startii^ fime tofoitnafoh 
(AOB^SJTM), and audto object erKGng tinte informafibn 
(AOS^EjrM). The AOB stream infonnation (A06.Srl) 
88b indudes aiidto atrtam i nfor m al fo h (A.ATT9 hkvfilfg 
coding attributes of the aucfio stream, the t map 8lic 
todudes a leading address of the aucSo db|ect m the AV 
fde; pl^back time (AOBILPBLTV) and data size 
(ADBli.SZjf for each audto bb|ect mit (fiOBXj). Thd 
audib obfecf unit (AdBlQf the taialie^ ciitoess unit to 
the audio object (AOB), and w9l be detailed later. 
100784 S$ f^dure object Informafiori (S^VOBSi) 84 
includes s^ ptc&ire general InfonrnaSbri (S.VdSSLGil) 
84a. sfiil pbture sifiream tofofmaticm (SJVOB^^ 
and an S map 84a The still picture general irform^Boh 
(S_VOBS_Qn 84a Indudes stiff dcfiire object kf entifba^ 
ttoh. ihformatioifi (SJi/OBS.flb). sfiQ picture ob|Bct 
recordiifig time {^J/DB^.F^CjTM). sbt pte&ite dbjed 
sAarling pidttlfe ninnbe^ (SVOBS.S^NOV and stffi bib' 
lur0 direct encfDig piictlire nurrfo^r (SVOB&.E.NOl 
tH§ ^11 picture stream information (8_V0^_ST|) 84b 
Indudes sfiA pi^e attribute inlbniiafion OLATB) hav- 
ir«[totb4rritefi6nab(^ 

pictore object The S map 84c indudes a It^acfirig 
adcfress of m pfctiire object (S.VOB^ in the AV Ad, 
arid data size (S_S/OB.S^ ic» each stiVptolura. 
[0079] fii degcriKeid afxr^^. a streafn Mc»n«6on 
tabfe (tortespb^^ ^ ead^ ^e of AV ^eaii) cM be 
d^ed as ^icMvn to Fig. 11 by putting ihe abstraded 
ofc^ed iriformation toto a 



(Correspc^ehce bis^jn^^ 
Intormafeh) 



fohahddefi 



[m)8bi Referring next to Fig. 12, the nfovie object 
infonmatibh (MJ/IOBi)/ which Is one of the cori&rate 
forms of the daject infoniiati^ (bisect p. is tak^ esan 
exarnple fo see odrreisponc&nce with the ced infbrina- 
tiori 

[0081] Wiien the type tnforniialibh (type} spedffed 
.to the cdl iriformation has the value "M.VO#, this celi 
oonresporKis to a movie olq'ect Ukewise, when the type 
informatics has the value t)L.VOB*, then the ced corre- 
sponds to a ^gital broadcastihg object and vvhen the 
type infontiafioh has the value "AOS^. then the ced cor- 
responds to an audto object 

(pOtej Based on toe object ID (dbject ID), the 
object irformatldn (VOBI^ corresponding to the ID can 
be fbuTKL The disject ID has a one-to-one cbrrespond- 
ehce to the movie object D (Mj/OBJD) contained to 
the general Informatibn 0^_VOELGI) of 4ie movie 
dbject irifoirrr^bh (M^VdB_l)- 
[0083] As descrtoed above* the object formation 
corresp^ridirQ to the cell tofonfnafion caji be reto*eved by 
using the type infiormatibh Oypay Wvi the object Ii3 
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(ObfectID). thojjroaram stream to PIS 

[DOaq lha staring poaiBcan Mxmafican {Stor^ {n , wMchincficataalhatimwhenfhefinBmfiate 

the cdtinformapohobrrasporida to tiw tha mcMa obfect atari time tnlDraiafion 

matiod (M^VOB.V.SJ^ of the movie obfact infer- (M.VDBJVLSLPTVp and the mo^ ofafect and fime 

matloa Whan the t«po vBluaa indicate a aai^ s Normaffon (M^VDBj^^jnfM) 

tndlcBtaa that the caH fa the first portion to ha ptayad^ 6ne Mbmiatbri olitained froii) the Pta 

fhempviaofalact Onfhec^arhaixi whan fhaatartmo heufid, the tima stamp ftr the transport stream is PGR 

posifon h i li op maii ui ffltarQ has a value greater than that (Program CiockFlafsrenoelwhich^M^ 

of the start fime Momia^ inpulofclBtatoflieliiiflBr. 

indfcaiaatiialthdceBieto lMpiayedasa nAl^ 10 PM^] The movie oia^ urA OOBU) ia deacribed 

of the rmivlec|3ject in sulpha case» the playbacHQ^ belovm The mpyie ofafepi iffft (VOBU) ia the fifljafleal 

ceil Is delayed torn the top of the ofcfect Iv tto dStar^ ^aocesatnttwINn the mcivto object (M^ 

ence ^imediffiarence) between the start time ihfbn^ apconfsifsh MgMy efficient iinage ampressTdn, the 

tion ^J/OB_y.8_PTM) and the starHni; posVon MPEQ video stream uaes not oiily btiaga con^^ 

infennalion (SterQ. The same reiaKortsH^ esdsta is using spatiai frequent charactariatica witiiin a vfcteo 

i>etMreen the ceil erxftig poaition MDrmafimJE^ and frame but also Im^e c< » iyr^s ai on 119^ mo8on char- 

the end tbne informaiidh i!MJ/a$yjjni^ of tfi9 acterisft» between the taunea, Le. mo^ chmctaria^ 

moyieot^jeci tfca on tfie time axifc This means fttf a» an sio n of a 

100891 As daecribed above^ pfavhadc startinc; sand video frame reqtiirea IntomiaBUi op tfie. tine axta^ La. 

the ehdina of a given oeH can be obtaihedt as reisthfe 20 Infunittfl u i dbout a fu^e video: kam or a pest vide, 

points of ttna wfihbi the dbie^ by using the starting frame is reqirfreci or ^ the vide^ fiame nm^ not ba 

inforniation (^ar^ and the endtngr l iifcc wniaa u n respeo- epcpanded by itseH in order to solve this prcNeini In 

tivefy fart tfie cei h iorn iati p n , and (he sbultfene inipmia*r hXPEQ video, streaia a video frame (called Ifiicture) 

fipn (MjA3S_V_8jniy^ and end Hme information Itaving nb motiDrf oftEracteristice on the tifn# axia 

(M^VOB_y_E_pT^^ respec^ety in the generd iitfor- ?s inserted every aisotit 0.5 sepMd» acMa^ng ran- 

mation (M!J^06lQ§ of tfie movie obiect (iiftei i ttto dotn accesstMyi 

(M^VOBQ. ffiUSi The movie ol^ unit (NjiOBU) Inciudes 

[008SI The T map the movie ofafect is a table sio9Tlept^«firomapaplcomt^^ 

c on y rf s l n g i a pia^fbacK time and data size for each an i-pMure to a pa^ic kvvnecialeiy i>ebre a padk ooiv 

mpWeoiiiiC^ unit (ydBl^.6y using tf^ so Mnfrigthefeadngdakofthanajd 

tiv6 p^fDack stout time and the reialt^ n«p coiiprbes tie daia size Of» nui^fe^ 

tinieof agh^ cenwiMntheinavieob^desG^^ .. each ot^aot iir« (VDBL^ and the pi6ybad( fiine (ihe 

abdvecftfiibeconyeHedtoacid^ nun<>er of field^ of the \dddo 

[0087] Noie; the adcMss oonversibn using the T wiit CyOBU). . 

nriapmenlipnedabpve will l3ieq3!ecifical^ describe 35 fOOas^I i%r eExariple^ an asstirri^^ 

relbrence1of=igSul3A, 13Et 13l3/l3Earid 13F.. the value of Sfeut in tiw cell dW^ frp ^ 

IP0881 l=to.13AshoM movie objects (M-VDli) rep- t6he intomia&m ^J/08JC8J^fMf the movte 

resentirKi vidwcfispie^ on the time axis. F^.13B shows object by one second (6D fields). ^ 

the 4nne miap compr isin g tfie length of pii^t»cK ftme [0^94 Newt the pl^back start fime of each object 

and tfte data eize for each movie object unit 0A3BU), 40 unit m the movie object ^_VOB) can be otrtaihed by 

Fig. 13C shows tie movie object eBqpressed on the data abcumulaengtheptaQfbadctbiie Qe^ 

(sector serie^ axis. Pia 13D shows pack series as an unit (VOBU) Iri the t map from fiie fl^ 

enlarged portion of ttie movie ot^iect i=ig. 13E shows a l-Scewise^ tfie adcbess of each otsject urit in the movie 

video stream. Fig. 13F shows an audio streani object (M.VDB). can be obtained by accumulating the 

VMfiSl The nxvie object (Mj/OG() Is an MPEQ pro- 4S dabi size 0heniOTber of pads) of each object urAfi^ 

grant stream. In MPEdprognmistrean^ a video stream the ^oi^ect unit 

andari audbalreem areassenrisiadirtoapaciat |]D09g According to the pre^mt embo^n^ the 

paci«9^,aridaplura%ofttiepack8i8(PE8packst8}are first three object unfts (S/OBU) of the movie object 

packadMoaseqijmcalntheexample^onepaqicoon- (M.VO^ have 24, 30 and 24 fields re8pedively.Thus^ 

tainaonepadoBtCPESpadceO^andapadcisaltocatad so tom the abiM caiculatfon methodl th^^ 

wHh one sector («2048^ for easier access. FirtheTi ' after one second (60 fields) trom tie top of tlie movie 

padwSvidte pads (V^PCK) and aucfio pads (A^PCIQ ot^ied (M.VOB) is found to be incbxied in tie Ihitd 

are mui^exed Mo a single stream. All of ttiese are ot|jedunil(VO^i«3}wL9owise, tie start add^^ 

filu8tTatedinRs!.13CX13D.13Eand13P. tttrdol3iedijntt(yOBU«3) bfo^ 

lOOMl i=urttier, an MPEQ system stream (a general m tor from tto h«4 of tfie ot^ 

farm for tie program stream and trarmport stream) con- C^BU) respecfivel/hp^ 

tains time starrpsfdrsyrnchronizedfrfay^^ sectors. \ ' ^ ' 

t^alaxed video and aucfio sfrean«. th^ tme stamp for ^KI86] . Adtir^ 'tl^ dblafrMl adcfrees vaiua b 



address value fic^ 5010 eectms vvMch is ihe M.VOS 

^ajl eddre» (ADDjORO 
start address of tie data to be played. 

C0097] in fte atMve example* a^urnptfon is ntade 
that the video fifaiTO wMdi is 
of tfie movfe otject (MJ/OE^ is to be played. As menf- 
tiohfid earfier howe^» the MPEQ vUeo does not albwr 
decoding playbeck from any one of all video framed 
For ttfe reason* the pteybadc starts from ttie top of 0ie 
object unit (VOBU) shifted bf 6 fields away from tftib 
eotti field 80 thact ffie piaybadc starts frcm me l-pto^ 
tt should be noted that a piayl>8ck can be started exac^ 
from the video field spec^ by the ceO by clBcodbig tf^^ 
above6fieicteM#i^ 

[0098] 1he method descrbed above can also pro- 
vide piayfoack end time of themovie object oonespmd- 
ing to the end bcafim fri die c^ infpmiafion. and the 
address of tK6 movie ol^ in the AV fila 
[00991 NsKt^ the (figtel broadcasSng obf ect inforfna-^ 
tion (d^VDBQ wffi be diBsdibed The 
Irig object tnfDrmation is beiisicaiy Aid sarhe as the 
movie object information biecause the dtgHd Imaclcasr- 
ing cftject ts ci sijbclasedMtfisdfrM 

> ^tioa A big cfifference, howem; is 0iiBt tfie rnovie ol^ect 
(M.VOB) is created bf recdnfing a tmestnal broadcast- 
^ing. SpeciRcaiV. while the mo^e object is an AV stream 

. ''encoded by the recorcferHseiil die d^^br^^ 
dtijecl 0J/OB^ te not aiif AV dream encodeid t^ ttie 
recorder itself s^rice in the dtis^tei twoacioEis^ng object 
^ data transmitted frcxn a (figlfaal broadciast ssftetiite is 

. recorded c&ectly. 

..[OlOCq . More specSnal^ when encocfingi^ntt^ 
the recorder. IntemaT striiciure of ttie stream is dearly 
: Jknown; hownewer, when the data Is a ri^uft of dired 
^.recordtrigV internal strijctttfe is not ioidwn unless the 
stream is hot analyaeed, and there^ K Is fanpossflbleft tt> 
make the t liiapi 

{01011 ft Is possible to analyze the Mre 
stream supplied throuc^ the digital sateOrte broadbasi 
In the present enhbodinent the T. vnsp k created by 
using information wittBh the MA^EQ transpiDrt stream as 
. to l>e desQri1)ed here beloiw. ; , 
[0102] l=ig. 14A shows ah MPEG fratnqpcHi stream. 
. Fig. 14B shows an enlarged yievtf of transport packets. 
Fig. 14C shows PES packets. Rg. 14D shows a vMeo 
stream. 

[0103] As shown in Rg. 14A. the MPEG transport 
stream cdmjsrises a series of transport pacl<ets. The 
transport packet indiKf ias a header, an adaptaticm field, 
and a payload. The adaptation field includes a raridom 
. access IrKflcatc^ nandomjacemOncficetdn. The ranf- 
dom acc^ Irvficatbr indicates that ih this transport 
packet or tfie following tranq^ort packet (mdfe precisely^ 
the transport packet having the scuhe program ID), a 
next PES packet Cub. thei PES packet in which the first 
byte of the PES packet appears firsty oohtalhs; Bfi 
acc^ pohm of the video stream or the audio ^earil 
Particularly, for the video strearn. tfvs hdicate^ that thg 



. l-plctureisfaricluded. 
[0104) This rendmi access mdicabr can be used 
for determMng Oievidmi ot^ect unit, aM 
mapt 

s [010$) The transport pad«t has a f&cecJ^e of 188 
bytes. Therefore, a pturaAty of tran^rt packets (2048 
bytes / 1 88 bytes » 1 0 TS pedcets) are recorded ih one 
sector of the DVD-RAM comprising 2046 IsytesL While It 
fepos^e to handle as 1 pack» 1 sector ih themovie 
10 o&iect (M.VOI^. ft is impossble in fiedigftal broadcast^ 
ing object (D^visei). 0a& readlng^vriting in the DVDm 
RAM can ohiy be nfiade by the seidtbr. TherettM^e even iii 
the digttal broadcastlif^ o^ecl, inlb^ 
Is riiade i4> of the pl^fbiuik ftrie length t/f the movid 
is ofaiect unit (VOBU) eocprefised bf the nUrnbeT of victeo 
fieids, and tie data s£ee of the movie olject uhir 
GKpressed by the nynt>ir of sectors. 
pHOg . For the dbove risasoin, aoorac^ of 
£Kldr^ is not secured in the T map when the nrwfe 
s» object uiA Is dtfined to beifNM a thtfisp^ 

next trarispc^ padcet tH^elbre^ tfie miovie o£jc»Gt tinif 
(VOBU) (g defhed by the fiedbr oeintBiWig the 
transpoH packet 

[0107] APROyiDERjNFfiekiof thea^brx^ 
2S casting object streanfi ihfoihraitidn (d^VOBLStqi 
includes ah b f6r ident^ihg a broacbasiting conpary 
andparteufey in fo rihafion refe^ 
company^ 

IPioq f^idmnig iftdw 
30 nkde for the audiboEflM infiQiTn^ 

a subclass derived Iroffi the object iriferriiaii&ihi tfie 
audio o^ect in feni M rt ten is basfoaOy tie samd as in the 
csise of the ihdvie oiject irifimrmatlon. A bis difference. 
Iiowe^r, is that the audio object 6 an c^ject for the 
35 audio system oiiiy curvJ is ncft forifTiidttidd into tfie MPEG! 
systerh streani fAm detaiis wffl tj» desortbed her^ 
below. 

IPld^ the audfo (dbj^ is hot fbhteo^ 

tfie IMPEQ systerti stream, no tinrie stamps are included 
40 inthe audH> dbject Therefor^ tfiiere is ho reference time 
ft» Mica&ng tfie playback start tf me or tfie ptayback ehd 
b'rne of the c^ or the object Thuis. the audb deject starf 
time (AOBA.3JTM) in the audio object general inform 
nkfioh (AOBLQO is entered with 0. whereas the audio 
45 olsject ehd time (AOBLA.E.TM) is entered witfi the 
plEQfbacktfme lenfph. Purtfiei; each of tfie Stertfleid and 
tfie End fieU ih tfie cell infonrhatron is erftered WHh reio- 
five tfme witliai the audio cbjw^L 
[01 1 0] Another difference of tfie aufto data frbrh tfie 
50 MPEG yideodata is that pl^fback of the aUdio data can 
. be started at ariy aiidto frame unit Therefore, the aucfio 
dtietit ism (AOBU) can be defined as tfie aucfio tame 
rriuttii^ed by any integer. If tfie audio cftjject uritt fe too 
siiaii, however^ a tn^e ah^^ 
ss M tfie T msqx 8a tfi^ audb 

abhos* sani^ length of the unit of tfi6 mode 
dbietX, viAiieh about 0^ second. Tfi6 1 rhap iimhagds 
the pla^sfi^ tfmi iSigttf and th^ dabl s&e m eacfc 
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audio Gb|ect un& 

1011 1] Refaning noMf to F^. 16, desottfon wB ba 
made for »ig picture ob{9Ct in foiH »ii o» (aLyDBSi)> 
Again, aa a aubdasa derived from Ihe object infomfia- 
tioa ttie am pMin dbject Nhymstfon (8.VOB8Q ia s 
baaicar^fhaaaina winlheicaaeoflheiTi^ . 
informafioa A b|B dMaraiica^ however, ia 4iat the atfl 
picture ofcjaci la an ofajact ir^^ 
an picturaa« anollhat fha 600 ptcture object to fiol fofiivd* 
tad Mo Mf EQ ^ratam atraat^ i^ 
deac^lbad tarttYe wcfo c)t]|ecl fetformaBonttaie balowi 
lSn%2H 1Tia. an pfetiire^ dtMie from 
the aound^ doee not have Ifrne frifomfiaBoii. Thus^ ff elda, 
oi tfie atarfing frtefntEAQP and. the encftig lifocnvMlon in 
theafflpiciumoftsjectgeneNiofoi^^ is 
are entered wftti a nurrbec repreaetntfrtg Ihe 8tarf|ng aM 
rHctura (8tart.Video} and a number refmsenfing the 
laat affll picture (End^Video} respec^vehr^ Further, the 
Stot field and tfie End field in.tfie ceP are entered VfWi 
raspecSve pidtwa numt>er8 wi0rin . so. 
pntSi tfie 90$ picture obfect Instead pf ttip 4mfi 
ii^bnnatioa The anieileet- acce^ ynit in atlll pi^ea 
the frame of aUB picture. IhuB, the St map la deflned aa* 
me cKscepa mep^ vnacn s a wpie ooniaining me ciaia 
aize(S^VOBjBQQf eachafiipictura 2Gr 
Rni^ overal data structurei deacrbed so far 

above is etwvn fen 17. Plg^ 17 shoyKS the entirety of 
the managenwit inloirmation in the l3Vi^ 
ereriociloi Fic^ 17, Bjf of the management InlDmfieliQn wit 
be deacribed liare t9km Aa etimri^fti figi 17. tfia t^iPr sq 
fMM acoQidfrig |o the pfesent erabodfinenl ia providad 
with video manager genial kilymaiion (N^Uqq 90 ahd 
a variety of h iib iinatl oi^ tablea 92» 94, 96 yid 9S in adifr 
tion to ttie PQC (ntonmaSpn 5^ 

the wliole cfiac, wliidi containa pojnter Mbrmatipa Ld. • 
start addreaaea, of tfie original PQC I n fo rmatf on 50, the 
uaer-defined PQC lntormi(|on 7Q. and tt)e variety of flie 
management tabiea 92. 94,^ Aopeaa to fliaae tablea 
50, 7Q, 92, 94,^ bec^mee poaaible by refenfrtg t» the:- ^ 
poiriter informatiorL 

[0116] Now, the fie management tabiea 92, 94, 96 
and 98 ahov^ in Rg^ 17 be dataileci here. Each o( 
titeae tiUea 92. 94, $6, 98 iaa table for ma n a g ro data 
f9ee comprfeing the otsjects, and is prepared for each 4^ 
idnd of oK3iecta. for axampie, the table 92 isfor roanag- 
inp the movie fBes conlaininci movie ot^ects^ vuhsreaa 
ti^ tdale 94 ia for managirig the ^ pic^efiea Qpntrifh 
ing ^ picture obfecta. 

[0117| , As descried above, the object MDrmafion is so. 
identfied baaed on tfie ofaj^ iO atored in the ceil Nor- 
mation in the PGC iri tonnati pn^ Diring this cperation 
addreae of 0ie ofa|ect infbrmsifion Identified v^ the fie 
management table 92, 94, 9Q or 90. I=qr this pupoae^ 
eachofthefitomanaoememtiUe8 92,94, 96^98o(m^ ss 
takm ir rfor mati on atxiut the mmi^er of ot^ada under 
management;. IP^ of the objects^ thf size iif each object- 
lnfc»rma|loa and aom Fcf eBfampli^ w ti w tt)eofa(ectp 



shoviB a aiaquant order, baaed on this obfect id sped-" 
-fiedivfteceliinfonrafion; Itis posaU 
Older of tfie ot)|ect specified t^ the ceiT i nfonnrilfan in 
ihQ Object intqrn^atton mancigpd br thefae management 
taUe. Then, Mm tibe otder cf thi6 determfried object 
infono^iCKi CMid thefts 

adstsse erf tfie ff e manaQamemtable cap be caicu^ 
to obtain loglca! addrasa of tNa datemnined object inlbr* 
mation. 

Iptiqi Aa «hown in Figr 17, tfie movie file manage^ 
ment table 92 la a table lof manuing movie flies ooh-^ 
tairjing movie objecta. The inovfefBe m^ge m ent ta b le 
92 fanchidea flie movie oti^ect Mbrmafion (MJi^O 92a. 
92fa^..^ and the tattle managing infomiatibn (l^j^^ 
92h contaWng the number of nwivfe daject informa fiorl 
and the else of the movfe pfc|ecta managed by the table 
92. The disc successively reooida same mirnber of 
movie object ini c ninalip n as the number of nwHe ohje^ . 
i rii orf nati on pqnbiiQed in the W o t nw l ieii 92h. Aa med^ 
fioned eaffiert t» movie Gl^ect inlc^^ 
Incbides the general W cyi mlipn (MU^BLQO* abmfn 
in for ma tio n QtODBjSTl), and ihe T map. i=urfhec, the 
Tmap inqlii^ thedtaptaQftiiha und ^ (VD^ENt) 
ftir epch object unil(yDBIJ). 

{Mt^ The. sanrie structure is used in; a table ' 
(S^AVFiT) 94 for managbg sfill picture fRes contelnirig 
sOi picture qlsiects^ a table (D.AVi^ 98 for manas^ 

fles. oopt^inihg audio objecfs* 
[D120I The original PGC inforniafion 5p coqtainES 
tie oeH infonnaSpn 61 , 62, 83,, In the order of playbad^ 
itie ceBMormafipn oontafria informafion corresporiillng 
to tie dbjecf infe r a ia t ion ^ype and object and the 
plcQffoack section^ infai'i napcp (Start and End} wrti;^ the 
obfect The jpHo^^xadk section inibniiation shoniwrt ^ the 
ceD cah l>e converted to addrasa ihiomiation of the • 
ofc|ec(SMbislEvice^ypiigb the 8pcen map in the object* 
friibrmadKilfu 

10121] Aa described eadier, the original PGC Infers 
mation 50 cfiffers from ttie user-defined informal 
tion 70 only in that the origfrial PQC infbrmaQdn 50 ia 
autoniaQcallsf generated by the recorcfer so tiM all of 
the oC)K«ta recorded in the disc wd 
the user-defined PGC in loin milon 70 Jk information In 
which the user can freely define the Ftayback sec^enpft. 
ThuBk the uaer-defined PGC inffpnnafion 70 fiaa fria. 
aemeafructive witti tfie original PQC inter tn erfl on 50^ 
10122] By a jj ^ia c Ci i g inaohmryetheinfom 
nrianagmg tiie AV streams, it beasrnes possU 
the pl^back oonferol frifbrmafion auch aa liie P 
rnaSon andcel InformaU on wHheut dependmg op" thft 
fanformafion peciilar tp a given AV stream 
ing possflble to frrtegraBy marage AV streams;' Tho^ ; 
envinrmrant can be realized fri «^ 
data wiffgut pa^ ^ter^ 

[Q123] . -FUitbc t^ «id 8bd^etolbed c^.. 
fifruclwfrit n99 ^ %nnat cm be eaafbr jnc or pgi gi ed 
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into, the dida ^riictufe h DVD-RAM Ib^ mpt^ def&i^ 
the mimaoemenr kibntfiuion dMfiffld toriif flie iofijeGt^ 
irto rniaBon In the saro marwer »g> qB^ CBdsBngf AV 
farmats. 

(PteVerMc^lel) 

[61441 Referring nowfe Rg. IS, aplay^ mcxief «wr 
pttying Sie above dpicdl disc is described. As shown in 
Fig. 1Q, tfie player comprises a pickup 1701, ah ECC 
processor 1702, a tack buffer 170S, a PS decoder 
i 705, a TS decoder 1700. ari audio deccs^er 1707. aeffil 
picture decoder 17(^ a evvi^ 1710 and a oonfroDer 
1711« The opifical plcfd4y 1701 reads out data tronhi the 
opScai dise 100/ The lEdc fAiocessdr 1702 peifoms ii 
jBatfor correcfion arldf other operattons to die read <&tiL 
The track buffer 170$ teiitaevay stores the data afl^ 
thsi ertor correbtUinL The P$ decodar 1705 debodes to 
pk^ prdgram sblsams ^ch as ttie movie dtS&cl 
{MJJOEi, The Td deoodiur 1706 decodes pby trains^ 20 
port streams euch' as W digtel &foadc^ direct 
(DJ/OB). The aucfio deoodtt- 1707 decodes to pl^ tte 
aucfib ol^ect (A0B). The stffl picture decoder iTOft 
xiecodes lb play the stdf pic&m cijed; The svvAbh 1 TdS 
Switches anibhg file deeodeiri 1 TG^; 1 706.„ far erit^ of 
data. The cbntipiidr 1711 obrri^ each ottnpOra^ 
thepiayer. . " * 

pt2Si The data reccMnded dh the («^cer dt^ 100 k 
read ^fiieplckup 1701, goes thrajgh tfiis ECC prdce^ 
.sor 1702. and stored in the track bilbr tTOS. The cfeta 
stored in the track buffer 1703 *s tfien entefigd into me 
pi the decoders 17p5i 1706, 1707 and i7(d. and theii 
^decoded to be ou|»med theretnm Iri tFtt Mllching 
^pperationi the coiitroBer 171 1 checks the read data and 
.^ees the type irllo rii iaOo n of tie ceB irifbrinalioh in tfie ^ 
FOG intofifiafioh provftfirig 'tfie playback s^eNcd 
according to the me^iod debcribed earOei^. The SMfitch 
1710 coittroDed to iawftch acomfif^ tb the type ir^ 
niiatioh so tfutt the read hilbilii iMi ciij fe serti ib ah appnih 
priate decoder. - 40 
10126] , The jifeycr of the present mtitim&ia Hit^ 
ther cdnprfees a d||iial oitertibe 1764 tor 8t|3plyirig the 
AV sbeam to exteHrriaf ec^t^^ Thrbu^ IhiB; iriterface 
with iBii kptmpiiaiiai, ccxfhminiic^^ prdtbcot siich as 
IEEE1394aihdiE^C956ifheAV6^ 4s 
external equqment Thfe* is espetiaHy advantagecHis 
when a prografn of a riew AV format is outputted 
through the d*^ltal interface 1704 tb be pl^ea h the 
external AV^equpnenl without using the decoders in 
thlsplay^^ . . sd 

[0127] On the other hand, to sMpp^ 
mat in ths playcii; a new dedoder 1709 adapting fe fiie 
new AV hriihsd may b^ bdUpled to fite track buffer 1703 
in the same as the other ea^hg deboderis ifiB • 
1706. « 



(ftecdrdinif Operation by DVD Reco^ 

I0l2q UeO. reference is made to FififL l£f to 
descrflbe stmcbire and operation of a DVD r^nitfef 
according to die present ihverAm for pfaytng (reproduc- 
ing) / rec&rcDng the above optical dtea 
101291 As shown bi the figure^ the OVD recover 
comprises a i«er intend IdOt, a system contraOer 
1902^ an anatod tuner 1903. an ^tcoder 1904. adigrtat 
tiiner 1905. an analyzer 1906, a dtsptay c^apardus 
1907. and a dmxier IWd. The uso-lriterfece 1^1 pro* 
vkles a dteplc^ for the user and receives requests from 
the imer. The system coh6roner 1 902 narf^es 
trots overali of h& EDVi) recorder. The analog tuner 1 903 
receh^es VHF and lilHF waves. The enooct^ i§64 cor^ 
verts anet^ senate Mb cfig^ sighafe to encode file 
c^lBei aigrial into arf MPEQ pri^iriEuh stinearii The d^^ 
tuner 1905 recieives satelBto digNal brpaddakl&ig. The 
analyzer 1906 analyzes aii MPEQ transport slreerh 
sent from the <EgM Imadca^ sateTnei The d^^ 
apparabs 1£i07 Inches a TV mm^ 
tent The decoder 1908 deobdes tfie AV stnian^ The 
dkaDderlfi^Sfedudes decoders shoim 18. The 
DVD recorder fiirfrier oorripriees a di£pfel interfiitcd 1 S**9. • 
2ff a ttick bufler 1910 for l^tipmry siomgm tA thft tff 
be wnff eh. and a drive 1 91 1 1^ «i^rd^ 
RAM 106. The d^^ptal interface 1909 fe an inlialace tor 
oi^piUtlir^ to external equ^mertt tfvcnic^ siich a proto- 
col as IEEE1394. 
30 piitii to the DVD record^ hp^ me d 

ngumttba the tmcjr iriterfece |^bn 1901 firet reddvefe 
denriflihd fam the ueejr. The user inferfeice 1901 Whs* 
mits a request from the user to tfie system coritrofler 
1 902. The eystem owrtrdler 1 902 mterpfefe tft& reqiiesl 
into ooinmands to send to appn^rlate ntodufes. WlFieh 
the request from the user is tbfebord 
casting r^bjaMt ^e sysferri txmt&iei 1902 requests 
the tuner 1 903 to rec^e the pogram, and the encod# 
1904toerTCbde. 
JOtSi] Theencmierl 
audto eficidding and systenfl €iHd^ 
received from the analog tuhef 1903 b bu^ the 
encoded data to the track buffer 1910/ 
[0132] The encoder 1904, upon commerK:tog the 
ermdlnij dperatioh, sends tfior playback start time 
(M_VOBJiLS_PTI^ of toe MPEG prb^m sfrearh 
encoded to the system cwftroder 1902. and ttien in paf- 
aflei with the encoding operatibri^ sends the ^e lehgto 
and size ififbrmafipr) of the ntovie obiect unit (VOBU) to 
the systeifrl confaoDer 1902 as sourge infonnaficdi lor 
creating the Tmapi 
[01 SSI NW. the systeni co^ 
recordShg request to the drive 191 1 . e6 thai the cUve 
1911 takes c&te stored Ift the track biifer 1910 end 
records Ms irtfofrhatioh oii the DVD'FiAM dist 10b. At 
tNd ^e^ the system oohtrbfler 1902 ihltructi the difve 
1911 \yhere store the irtform^^ the 100 
aiccbfdii^ to flie alldoabWih^^ the fiie ^ 
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[0134 Ending of tfta raoortfog opeiaSon is 
demandedbyfhs iger^TTOUQft a stop re qu est 
request from the user is transnrttted through th9 user 
inftertece 1901 lo the i^fstem oontroOer 1902. Hie ^s* s 
tern controliar 1902 theifi issues tfie 8^ * 
aratog turier 1903 and 9i9 enoodar 1904. 
[013^ Mponrepepibn of the stop request 
eysteni oorifroOer 1902* Vie encoder stope.ltie enoodififl 
opefBlioni and sends the playbaok sjppt fifne iq 
QAJKmj^JEjrm^ of tfie lasi encoclpd MCH3 fxo- 
gram stream to tfie Qfstsri controflef 190^ 
[0136] Affierttieencoefegopentfioni6over»fh^6)«^ 
tsm cQRlroBer 1902 creatiK the movie object infpnna* 
tion (M_VOBQ leased on INe Normafipn leoeii^ is 
fiieenoGder19C4.itaxt,tiieqretemcor4iP^ ^ 
atee flie eel Ini oy matio n corresp on d i ng to the movie 
fthiai in fa g i i M | it ftn (M^VPBfl. Th# tpiw r i ant point here H - 
. that the ^fpe intprinfldbn lit ttie cei iMbrmaSoii mu^'be 
specffied as *14-V0er. As described earf ei; the {rA)r« ^ 
matiori bi tfie eel infiormafioii Is- ccnfigured iHtthoul 
depending on the movie ol^ect (M^VO^ and aff^Mbr* 
malibn which depend on the iQQUfie otjject (M,.^^OB^. is. ' 
conoeaied biio the movie oi^eol informaflon QOOOI). 
Therefbre^ an error in: reo ogr i teit ig the type iiiMi i MUia n 2b 
in the celi Monr^i&in wli iead to Inabii^ to pel'toifil ncf?« 
mai plaigbacK possi b iy r oPuMn^ in systemdowffu 
VnST^ . Final/, the system oontroKer 1902 rsq^e^ts 
' Vie drive 1911 to finisii rsoordbig tfie data stpied In. tl^e , 
trackiaiilfer 19r(0^andtoreppidlhemo^ sq 
itnttbn oiiLvOBQ a^^ . 
reoofds #ie dafei r emain ing In Qielradc buffer 1910« the 
morvie olfiect j pto iniaO oil QiO^i) ^ the eel infi^^ 
motion on tlie [}yD*RA{4» eubsequenfiy ccxnptefing the 
recorcSng operaticfv ' . ^ 

(Q138] Nexti deecMpl^on >yn i>e ma^ 
the user% reqjuestfof repowding a cfig^ai ly o adcae t pfprt ^ 
grarii 

(01391 The user^ request for racoRftr^ thie dlgliri 

ivoedcasgng p i o gr a m is transmitted through the usef 40 

interlE^ 1901 tp tfie system oontroler 1902. Th9 qfSf 

torn oontipjier 1902 then requests the digft^ 

to record, and the ena^(zar 190S to arudyze received 

data. 

[01401 An MPEQ transport stream sent frorn tfie 44 
di(^ tuner 190S is sert through the imalyzer 19^^ . 
tfie trade biufhir 1 910. The ana^izer 1906 first pidcs up 
from the fi^EQ transport stream Vw start Ime Infbrma'^' 
fion (0_yOB_y_S_PTM) as Msrmation necessary far 
generating the digSal broadcastifig d:ject inf ormatio n sa 
P.V9BI)» end sends this fenformalon to ttie system ' 
controller IBOSL Next, fie analyzer 1906 determines the 
movie olsfect unft (VOBU) in the MPEQ tr an sport 
stream, and sends tlie time length and size of the movie 
d^ect unit as Mbrmafion necessary fioc creating the T s§ 
map to the BfBtom GorbdfU&f 1902. ft thonAd t>e noted 
tiial the rmvie otsjept unit (VOBLi) can be detarmtoed,. 
as desqiflsed eariiBri tasad on t^^ 



cator (ranctonummjE«^^ 
contained M the TS packet iieader. 

^41] Neat Vid ^steih Gorl|ioB0f19(^ outputs a 
recordng request to the drive 1911. Then the drMIe 
1911 picks i«> the data etored iri the track buffer 1910 
andreoofdsthedatolnthelDVp-RAMdiso lOO.AttMe 
time, lie system controler 1902 also tntorrns Vie drive 
1911 iKhere Vie drive 19t1 should record the Iniom^ 
Von on ihe diso 100. besed on; aioeaBqn inMninlaf of 
the fife ^stant . 

J/nnSi Ending of the reooid in g operafion is 
instructed by fie user ttvough a stop rec«i^ 
request torn Vie ner is tianem^'fh^iiBh the ittW. 
imsrtace 1991 to Vie ^fstom oontjoifv 1902. 11^ ^ 
tern QDnboOer 1902 Viefi issueeVie stop requeaf tetfie 
c^bai tunerl9b5 end Vie eipiatyzer 190a 
pn4q The ef¥t|yzer 1906. ijpoh recepfioii of ftm 
stop request finom Vie system centraler 1 ffis. etopethe 
analyzihg operaflpo, erxl eends Vie cfcpkqjir end Vme. 
(DIJ^BJL^JF^ of Vie rtioMe 
Vte last ancrfyzed MPp3 Vianspo^ 
coritrpfler 1902^ 

0l144l After Vie oompiefiDn of reqeMng t^ 
ttfoadoasfihg. tl^ systeni. opntieleir ,190iS creatoe the. - 
(Sgitol broadcaaVng object tal b ti i iaite ii pji^BI^ based 
on the MmnaSon^r from Vie enalyzar 1906. and 
next cr ea t BB Vie ceil iniormaVon corresponding tp the 
diglW broadcasVng ofc^et tn fB ^inaii iii P_VbBQ. at 
wiilch time the t|^ ^ifocmatloiTlii the eel iiifoiiiiulton is 
spQcffied ae TLVlDSr. 

||D14^ i^inalir. Vie qistem mtroler 1902 requ 

Vie drive 1911 to fMsh iwoidbig the dfite stored 

track buffer 1910^ and to leooid the d^liM 

otjed InfiermaVon aiid eel i i tforn iali ot fe The drive 1911 

records the data; remaMng. iii Vie track iMfer 1 910. Viia 

cBgital brcpdcafsVrig otjiect NcxmiVoni (CL^ 

Vie eeO lrifbrii«tfon on the Cl^^F^ tiee. lOfi coi^et^ 

big Vie recording. operaV.on^ ' 

OnAGl The ^bove descr|36on iemade on the ba^ 

that Vie user makes request to start and stop reoprding. 

VVhen a timer reooiicfirv funcftm 

9 VTR systerii is usedi Vie ssye^ 

cally issues recoirSng start anc{[ stdpr c o i i w rtauila iri 

stead of user^ requesti. end Viiis Vie steps cif qpeinVpn 

parfMmecl by th» OVC reccfrier m mm^iadi^ 



pif^i3«iQ^QperaVontvD^ ... 

VhATi Next pis^ck opmiVdh in the DVD 
.recoider vvffl t)e descrbed. . 
(91481 F=9S^ the useir Intefape 1901 receivee a 
request from. Vie. usee. T^ us«f Interface 1901 trans?^ 
rate the reqjyreft to Vie qfSim 19Q^ thp s^ 

tem oontroler 190^ interpreto Vie user*^ request, to 
com mands to send Viem to ap propr iat e modules. For 
example, when Vie use^ request demands playback of 
a PQC i iiibmi atipn . Vie ^stjam controler 1902 aha^zes 
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the PGC infbnnalion and ceO irifiDrmatiqn to see wt^ 
. otjed shcxiU be played Descrphm win be m»Je 
for a case in which an pr^iNtf PGC oompridrKi 
' movie ctieci CMJfOB) and ohe ce0 fnfbnmatiQfi is 
playeci.; 5 

type bifor t na fi cMi stored in the cd| InbriTTEitibn in fhe 
PGC Mbrmalim. When fhe type Mormafion is 
"MJ/OB^, it means that Me AV sbtbti to t>e pta^ is 
the stream r«»refed as the MPEQ prc^ifsufni SMani rb 
Next the systmi oontroller 1902 refers to tfier I& of tfie 
..ceS! {nfuimfit^ to find ^e corfespdidbig m^irie direct 
fntonnatioh ^Ji^OBp from the tstt^ oyLAVFrT). The 
system contrdOer 1 9C& th^n finds siaft cddress arid end 
address of the AV data to be plc^ acb^hg lb the is 
start tinie ihf oi niali an (M_VOeLy_8_PTM) and end 
time WkinvOB^ i^.VOB_V_E_PTK^^oh^ed in the 
moi^e object- bilipi'maiiQhy antl T mEqjL 
[6l5(q l^ext the system tatlbdi&r 1902 scmfe to 
the drive 1911 a request tor reacfiirig ftbm l3V0-fiAM 26 
100. together vtdth fhe start address of ttie rewiing. The 
drive 1911 theri reads out fioin tfto ad£fifess 

G^ven by the Gjfstom oontroller 1^. arid Stdrds diftted 
data to the trade buffer 1910. 

pHsi] Next the system controa^ 1902 sends to ^ 
fhB decoder 1 908 a decoding request of ^ MPBQ pro- 
gram stream. The decoder 1908 thm read out the AV 
data stored in the tracic buffer 1910 to deo^ 
cteta. the decoded AV (tato is output 
play apparertitt 1907. ^ 
[01521 ^ the cornpietion of reacBng a8 tie data 
instructed by toe system controller 1902. the cfaive 1911 
reports to the system ointroner 1902 that the reading 
operation Is cc^eted. the 6)^»ii cor^^ i902 
then issues a Cpmnand to the decode' 1908 to stqpl tfie as 
playback C9>emfidh. the d^bder 1903 cbngruies to 
decode data until the track buffer 1910 is emptied. After 
aB the data decoded and played, the decoder 1908 
r^rts id the system controlief 1902 that the re^^tey 
operafidh; is firdshed. then bHhgfrig the piaybaek opem- 40 
tibnto a cqhfiplete end. 

[0153] the aboi^ descTqstion was ntad^ fof the 
case In which one original PQC containing one movie 
object (M_VOB) and one cell Errformation is . to be 
played. However, the playtsack operatioh of the AV 46 
stream can be performed by the same steps of dperik- 
tton whether the original PQC contains only one cBgftal 
broadcasttog object (DlVOB). cdh&ins a plurality of 
movie objects, contains a plurality of distal broadcast- 
ir^ objects, or contabis botti movie objects eSxd digital so 
t]roadcasfing^ object Further, toe same goes wi^.^ case, 
in vvhich the original PGC contains a plUrali^ dF c^ or 
in a case of the user-deftned PGC. 
ti)1541 F^urther^ the audio object (AOBj and other AV 
stream^ i^e. the stiB picture object (S.VOB^ are han- 55 
died essentnUy in the sanUe ptotediir^ by tfie samie 
modules, dlitering only in the conTiEprafioni Wittvh the 
decoder 190a In these cases, the decoder 1908 liiay 



. be oonflgtired by the PS decoder 1705, the tS d^xxf er 
1708, the audio decoder 1707, or the still picture 
decoder 1708 as shown in Fig. 1& 

IQi 55] Next an exainpie b taken fdi a cese in Vt^ich 
thd decoder 1908 does rtot have capabHifiee for pl^^ 
all kincte of the AV streams 

Ijlnsei if toe decoder 1908 does not h^e playback 
cqsabSity for the MPEQ ttaiispbrt streaiti, playfaack 
opera&vi by the decoder 1905 is irtpo^stofe as 
descrftjfed at)ova to 6uch a case the d^fitaf interfe^ 
portion 1909 is used to sippiy exteiiiai eqUtoment wHti 
the datat, so toat the datat cafii be played fay toe external 



IPI 57J When the ^em cdntrpner 1 902 fincte from 
toe ceO tnforma&iin in toe PC3C ir^c>rma&m Hvi tihie uso" 
reqiuests pb^Kbaek of a c^ftiaf brtedcasfinji dfc^ 
(dVOB) not supported by tofi system, the ^^lirif cbfip 
troOer 1902 requeste toe digital toterfaee 1^ ^ esadr^ 
nal cutout instead of requesting toe decoder 1908 for 
playback. The digital interface 1909 transmits AV^^ 
stored in the tmck buffer 1910 in accordance wito toe 
cmmtt^^ protoddl of toe cottoected digltol toter- 
faee Oimapaisk^ are toei sanrfe^ tftose 
perfbrnied when toe ifttoirid c^iect Q^J/OByii pm^eitL 
[P158] A judgment must be mule whetoer or not 
the decbdeir 1905 k ocHlnpa^ liiith tfie AV stream 
requested for repiiEQ& Ihis jJc^B^i^ i^ made liy the 
sy^em ccHttroBtf 19CKg ^Ib^^ or the ^ifstehri cbntroDer 
i9b^ n^^ktoed06bder i9oa 

(DVD Piayii) . 

[01 5^ Next wfto relerehce to Rg. 20, a DVD ptay^ 
accorc^hg to toe present inveniioh is descr&ed The 
DVD player is; a reafinfon of toe plii^ model 
desotoed above to 

fihWi A6 6hdvm^thef^e.toeDVi)f^^ 
prises a user imeftoce 2001, a system coritrolier 2002, 
a display cq:^>arati^ 2003, a decoder ^04, a dic^ 
toterfaee 2005, a ikrack buffieir 2006 ahd a drive 2007. 
the l^er interface 2001 ree^vesreqiiesfi^ from toe wer 
and displays some irkficatlons to toe user. Ttie system 
controller 2002 rronages and contrc^ overaS of toe 
DVD player. The c&piay apparattie 2bd3 todudes a TV 
monitor and speaker sjreteni The decoder 2004 
decodes tod MPEG streaia The di(^ toterfaee 2005 
connects to IEEE1394 and so oa The trade buffer 2006 
temporaOy stores toe data read from toe DVD-RAI^ 100. 
The drive 2007 reads dato but frorn toe DVD^RAM 1 00. 
The DVD player configured as abb^ periraths toe sc^ 
payback b^erafi^ es iri toe rbbdrd^' descfibed 
earOer. 

(D161] It should be noted itm toe DVD^MM is 
taken as an example to toe present enfiiodiment How- 
evefi toe earne desdr^dn sd far h^ b6en rnade 
applies to other mec^' The present iriventidri should 
not be limited to sucH medb as tKe U^^WKSKim other 
optical cfiscs. 
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Fiirlha; acsoidng to the present eiHbodk . piayed . 
rnent 4ie A/ stream npl sqaportod by the decoder te 

played through the dgfyinteiftK». Ho^^ 4, m {nfcrfhatioo re^^ nfedhim aocarcft« to 

streams jyhlc h ye su pportod^^^^^ may be ditfml. wherein the map Inform^ 

oil^ptitted to e^tamal eqjtHpment ttirdligh the digfat 5 a start address of the object iofonnaaori^^^ 

inlerfBoedependb)g6ntheie£|iie6tfin^ oTtheotjecl aivlplaybacktimelMgA 

PH6^ Further, accoidlr^ to tlHi presem emibodi- ponenteofthd oN^ 
menb fia audio data and fte sttt picture dat^ were 

treated a» unique dUa difisrihg from the MPEQ ^ tbe inlbnnalton recoicfrig nfiecfiimi aoopnine to 

streams. HoMeiranfheee date mi^ also faie re^^ 10 cSftw 1> ftrtwr c Ora piteina a managemeitf tebte 

thefsmiatc^MPEamtemstreani. ^9g^^96^ far managhg the obj^ iiitoiiifi llM i i 

njPI^ ARhougii fie present hyenB^ has been M^^Mci^^^ 

descrtoed in connection witfi specSied emtxxQments a start addreee of the mara^ieilhent tabl4 the 

thereol mary oftier maflflcafipns, a y recfcns. and tmbm manaped ofcf ect Wott ftl Mte i ii and Ihd 

appQcaflons are apparenf to tfiQse sl(%( tn th^ ait is sfaspjf^inan&igidol:^ . • 

tn^eiore, the present bivenQon is not 1^^ 

cibsurepftMded herein 6, li^e Mon^^ 

the appended claims;^ daiml.wheraio ^^ldfidQfol^Mir^^ 

, . one ms^e dm^ triH jpicture daili, d^gfiai b^iMh 

CShSffift 2a Q$k^id^ti^9gii9$^ 

1. AnJfitonnaSQc) recofcfir^ mediuTi ^ 7, M efgara^ttf fs^ recdtaihg data to ihi I hfeiniato n 
cijads wNch indude at ieas^ reipoir^ 

and audio daiB» tfie mecdum (tOd} odmprtafog: - inji: ' ' ^ 

" . ' * ' as - •/ ■ ■:" " 

dbiBct inlormatten (BO) bidudlng ide t iU p c a tiO Q a. firelu«(1909 lor receiving ^ 

h foi nia il a I (8Di^ and mqp irtfonrofion fflte) far . port stream from external eqi|^^^ 

each ol^ect the idtaltiBattbnirilbnP^ il second uM (190(^ fcf . reason ti9 

%ing the object, the rnapinfonnai^ rahdom^aooMeJndioatoir' froi^ the cepeMd 

Ing a pUQd)acK tbne of the bbfect with an sq . MPEQ tr am^t stream, and gehergfii^ an 

adcfress of a component of the obj[eQ| gn the ^ access point MbrmaBori based on th^ laacl' 

medium, the component being pla^' bacic at ^^andonijpcceMjrxta 
the playtMidc time; and 

pla^>ack control fc iior ma liq n pQ, 70jf induding a theappa«alui;far reoof^^ 

at feast one of cei i n i b i maite n (60) hi aprede* 35 7^ Mifm^ th0 appess po(rt |rifi^rmatfpfi incudes 

termtned order, setfd ceM (nfor m atfe n (ayilBaning, theil)9 .ler^ arid the ^eoc^ 

^l^pe information ffiOa}» kionlflicatipn irforma*- object' 

tan {60bj and pe^yback secHpn Into ri nati mi 

(80a 6Qd)[. 4ie type inbnna i t on li K fl o aUng a 9. the a^^waiM tar recording 

hfrid of the otject. frte idenfificafion I nfon n ati pn 40 7] «$i^Bb[i the second unft (19^ gerieralet tHe 

. idenfiiying the cMect the playtiacK section time at wtiich the ol^ect starts to be p^^ 

ifife imaim specSj^ a aedioif ^ which the time mwhteh.theol^ect ends to tepta^ 

ot^ is belig played; lyzirui MPEQ transport Stream, 
wherein the order of ceil gt fo r matt onin tte play^ 

bacl( corrfrol iniDrrnation incdcates 46 1 a iIiq apparatus icrrecoidtng data ab^ 

wtild!i the ol^ecte specffied.by respectfye ceR T.finfisroomprisfng: 
infCNrmaBon are played. 

an unit (1903) far receivbg tiie^ghaf of im 

2, The infcii inaOu i recording mecfium acccfcing to . arnlog broacSonsfihg; and 

dalm 1 . wherein ^e order of cen intm^mafion (60) Is fio ari encoder (1 904) far cdnrort in g the reiseii^ 

determined accoidhg to the order iri wMch the ^pal Mqt c^iftal signal to encode tjtie d^gbBd 

objects specMied in respecfive ced i n fa r meai bn are sigrtttf to I^EQ program st^ ' / 

r e c ord ed to ttie medium^ 

. 11. An apparatig far reoofding data to the infarmat^ 

1 The infomnafion recordinQ medium ac c o rding IQ & reoorcftig medium accordfrig to cMftl.l, c om pr M ng 

dam 1, wherein «teot){eclinfant«flon (8^^ aunft(190qfar recordvigti^&rtfami^^ 

Includes tqm at wMch tfte object ^tarte to be p^(back contipi iir«>r^ 

played, and time al which the dafect ends to be fion^M^caftngaidndof oljec^ 
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12. An appairatus for reproducing data from the infor- 
mafon reooixfihg medium according to dafm 1» 
• comprising! 

a pldojp unit (1701) for reading oisject data s 
recorded in the recording medium; 
a pfuiaiily of decoding untfs 
(1705,1706.17P7;i70$,1709) for decoding the 
read object da^ according to ttie Mnd of the 
csbject; io 
a selecting urA (1701) for selecting one of the 
decodng tWis for pfayt)adc ope^^ 
a contro&ing tmit (1711) for readvig the type 
irifbrmation indKided iii the pl^back control . 
iriformatiorii aiid controlling the selecting units is 
to select one of 4to decoding unfts according to 
ttie read type Infis 

13. The eqaparatus.i^:^^ liirthercom- 
fnrlsbig: . ' 20 

an external Meilace (1704) fbr passing abject 
dat^ read out trrni triQ recording mecfium to 
external eQi^pment; 

the s^ec^ liffiit (1710) for selectfng one of the 25 
r^uraGty of depp^ig. uriits arxi the extiaimal 
. interfoce; and . 

. the ddrilralihfHtf unK (1711) for controlling the 
selec^^ urA so as to select the external int^- 
face when tha Idhd of the cA^iect spectfie^ so 
the playt^adc cbnlrd ihfior^^ 
dbi&cX which dan not be clecoded by the decod* 
Ing units* 

14. A mettiod for recoidfrig data to the information as 
recorcfing medum acc^hi to daim 1, oornprlsing 
the steps of: * 

receiving an MPEQ transport stream from 
. external equ^^ment; 40 
reacfing tfie "rguidom.accessjndicator^ trorn 
the recefved MPEQ trarisport stteam; and 
generatlrig an acce^ point information based 
on the read ^mSatti^J^Sosks,^^ 

1 5. A nriethod for reproducing daita from the informatibn 
recording medium accorcfihtf to dalip oon^Drising 
the steps of: 

. reading out object data from the recording so 
nnedium; 

reading out the type informatim of ^e playback 
control information in the recording medium; 
and 

decoding the read object data according to the 55 
read type vrforrtiation, 

16. The mettiod according to daim 15 further compris- 



^ the step of passing the read object cteta to exter- 
nal et^pm&tl withcMxt decoding when the Mnd of 
the oli^ect specified by the playback control infor* 
mafion is a Kind of an (Object wfUch can riot be 
decoded 
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PROGRAM 


RECORDING DATE & TIME 




1) Th0 Foreign Movie Theater 


98.920 pin9; 00^ 




2) Momir^ Drama S»ies 


98.9.2S|arn$ : 30- 




3) World Cup Rnals 


98.&iOam2:oo- 




4) Beetiiovetl 


96.4.1 
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